Introduction: Heart failure (HF) patients experience various psychosocial issues and physical symptoms such as fatigue, which adversely affect their quality of life (QoL). The aim of the study was to assess levels of fatigue in HF outpatients and the associated factors, as well as to explore the correlation between fatigue and QoL. Material and methods: One hundred and thirty patients were enrolled in the study. Data collection was performed by the completion of "Minnesota Living With Heart Failure" questionnaire (MLHFQ) and the Greek version of the Modified Fatigue Impact Scale (MFIS-Greek). Data also included self-reported patients' characteristics. Results: Of the 130 HF outpatients, 50% scored above 69 (median) in total fatigue and above 41 and 29 (median) in physical and mental fatigue, respectively. Furthermore, 50% scored above 66 (median) in total QoL and above 32.5 and 13 (median) in the physical and mental state, respectively. These values indicate moderate to high impact of HF on fatigue and on patients' QoL. Total fatigue was statistically significantly associated with NYHA stage (p = 0.001), confidence to acknowledge health deteriorations (p = 0.004), decrease in appetite (p = 0.001), dyspnoea at night (p = 0.001), oedema in lower limbs (p = 0.023), relation with health professionals (p = 0.031), and whether patients had limited daily activities (p = 0.002), social contacts (p = 0.014), and if they had financial worries (p = 0.003). Finally, as the score of fatigue increased, so the QoL score also increased. Conclusions: A broader understanding of this distressing symptom in HF may contribute to the development of suitable interventions with the ultimate goal of improving QoL.
Introduction
Heart failure (HF) is a major global health problem associated with increased disability, morbidity, and mortality [1, 2] . Heart failure incidence is increasing with age, approaching a rate of 10 per 1000 after 65 years of age [3] . Despite recent advances in diagnosis and in therapeutic regimens including new medicines, haemodynamic monitoring, and device therapies, HF incidence remains high mainly due to population aging [2] . However, HF-related issues including prevalence and mortality seem to vary globally. Discrepancies are attributed to different instruments used or to the sample studied and several other disparities [1] .
This progressive clinical syndrome is characterised by exacerbations leading to frequent hospitalisations or visits to outpatient clinics [4, 5] . The European Society of Cardiology Heart Failure Long-Term Registry (ESC-HF-LT-R) showed that among 12,440 HF patients in 21 European and Mediterranean countries, 40.5% were hospitalised with acute HF and 59.5% were outpatients with chronic HF [4] . In the USA, HF accounts for approximately 3.4 million outpatient visits to physicians, annually [6] .
Heart failure is accompanied by several symptoms such as fatigue, shortness of breath, dyspnoea, fluid retention, oedema, and poor exercise tolerance. Fatigue is the most prevalent symptom in HF patients, ranging from 69% to 88% [2] and also in new cases ranging from 10% to 20% [7] . Approximately 80% of hospitalised HF patients report experiencing fatigue before hospital admission [8] . The main pathophysiological causes of fatigue are not well understood; however, the predominant factors include impaired peripheral circulatory perfusion with reduced oxygen delivery, autonomic nervous system abnormalities, and impaired muscle strength [7, [9] [10] [11] [12] .
Notably, this symptom is often unrecognised because its identification depends on self-reporting and is not revealed by physical examination or laboratory and diagnostic tests [13, 14] . It is not rare that health professionals perceive fatigue as a normal consequence of the disease, which moreover remains untreated due to lack of effective therapeutics. Interestingly, underestimated fatigue is costly to patients' health, thus illustrating the need for early attempts to detect and manage this symptom. Strikingly more, this subjective symptom entails physical and psychological limitations that adversely affect HF patients' quality of life (QoL) [9] [10] [11] [12] .
Although fatigue is an already known symptom in HF, research is limited. Tang et al. [15] pointed out the following gaps in HF patients: i) there are limited data exploring fatigue; ii) subjective data derived from questionnaires require support from objective data; and iii) studies exploring objective data (such as maximum intake of oxygen, haemoglobin) need to clarify the time between the lab analysis and fatigue evaluation. Furthermore, poor concordance between patients' reports about fatigue and nurses' records is observed [16] .
Interestingly, the characteristics of the experience and the consequences of fatigue might be unique to HF patients [11] . It is widely accepted that patients are the best source of subjective information [16] . Exploring HF outpatients' needs, options, and attitudes may be an alternative to confront the increased risk of hospitalisation and early rehospitalisation [17, 18] . Hence, understanding patients' self-reported characteristics regarding fatigue is essential to develop suitable therapeutic approaches. At research and clinical levels, assessment of both fatigue and QoL is necessary to evaluate the effectiveness of treatments. The aim of the present study was to: a) assess levels of fatigue and levels of QoL in HF outpatients; b) explore factors associated with fatigue; and c) explore the correlation between QoL and fatigue.
Material and methods

Participants
The sample of the study consisted of 130 HF outpatients. In the present study was used the convenience sampling method. The HF patients visited outpatient clinics for routine monitoring and follow-up. These clinics were located in two tertiary university hospitals in Athens. The study lasted from January to October 2018.
During this period, 140 patients were initially identified as eligible to participate in the study, but the present study enrolled only 130 patients because 10 refused to participate.
Criteria for patients' inclusion in the study were as follows: i) age over 18 years; ii) diagnosis of HF as assessed by a cardiologist and confirmed by medical records; iii) ability to write, read, and understand the Greek language; and iv) the ability to read and sign the informed consent form. The exclusion criteria were as follows: i) patients with a history of mental illness; ii) patients visiting clinics to treat some other co-existing disease and not HF; and iii) patients with cognitive disorders and sight or hearing problems.
The process of filling out the questionnaires lasted between 15 and 30 min and took place when patients were waiting for their regular follow-up in outpatient clinics.
The present study was cross sectional and there was no intervention group. It merely recorded levels of fatigue and levels of QoL among HF outpatients, the associated factors, as well as the correlation between QoL and fatigue. For this reason, we used the "Minnesota Living With Heart Failure" questionnaire, which is the most widespread instrument to measure QoL in HF, worldwide.
The HF patients are influenced by various factors apart from disease severity, such as socioeconomic background, health awareness about disease, and effective self-management skills. Remarkably, patients' health perceptions have an important impact on the use of health care [16] . Accordingly, the primary focus of the present research was the self-report of patients and not other baseline characteristics such as ejection fraction, heart failure aetiology, number of hospitalisations, ongoing therapy, co morbidities, etc.
Ethical considerations
Written, informed consent for participation in this study was obtained from all patients after explanation of the purpose and procedure of the study. Participation in the study was on a voluntary basis, and anonymity was preserved. Furthermore, all participants were informed of their right to refuse or to discontinue their participation, according to the ethical standards of the Helsinki Declaration of 1983. The study was approved by the Medical Research Ethics Committee of the hospital.
Data collection
Data were collected by completion of the following scales: i) the "Minnesota Living with Heart Failure Questionnaire (MLHFQ)" for the evaluation QoL and ii) the "Modified Fatigue Impact Scale in (MFIS -Greek)" for the evaluation of the fatigue. Data collected for each patient also included demographic and clinical characteristics and other characteristics as self-reported by patients. Demographic variables included gender, age, marital status, educational level, profession, and residency. Clinical variables included NYHA stage, vaccination of flu and pneumococcus, decrease in appetite, dyspnoea at night, and oedema of lower limbs. Other self-reported characteristics included support from family, relation with health professionals, confidence to acknowledge health deterioration, changes in body image, financial worries, and limitations in social contacts and daily activities.
Measuring QoL of HF outpatients
The "Minnesota Living With Heart Failure" questionnaire (MLHFQ) was used to evaluate QoL [19] . The scale consists of 21 questions that assess patients' QoL in the last month (4 weeks). Respondents are requested to answer every question in a Likert type scale (scores 0-5). The scale consists of two separate groups of questions regarding: i) the physical state and ii) the mental state. The score assigned to the questions is summed separately for questions that assess physical state, for those that assess mental state, and all questions together to an aggregate score, the total QoL. Higher value scores indicate poorer QoL.
Measuring fatigue of HF outpatients
The Greek version of the Modified Fatigue Impact Scale (MFIS-Greek) was used to evaluate fatigue. This scale was translated into Greek by Bakalidou Dafni in 2014 [20] . The scale consists of 21 questions that assess the fatigue of patients in the last month (4 weeks). Respondents answer every question in a Likert-type scale (scores from 1-5). The scale consists of two separate groups of questions regarding: i) physical fatigue and ii) mental fatigue. The score assigned to the questions is summed separately for questions that assess physical fatigue, for those that assess mental fatigue, and all questions together to an aggregate score, the total fatigue. Higher value scores indicate higher fatigue.
Statistical analysis
The categorised data are presented in absolute and relevant (%) frequencies, while the ongoing data present an intermediate and inter-quartile range because they did not follow the common allocation (checked with Kolmogorov-Smirnov and the graphics with Q-Qplots). The non-parametric controls Mann-Whitney and Kruskal-Wallis were used to control the correlation between fatigue and the patients' characteristics. Furthermore, the Spearman's rho control was used to check the correlation between QoL and fatigue. The level of 5% was considered as statistically significant. All the statistical analysis was made with the 20 th version of SPSS (SPSS Inc., Chicago, Il, USA) program.
Results
Descriptive results
From the 130 participants, 63.8% were men, 82.3% were over 60 years old, 58.5% were married, and 51.9% had primary school education. The majority of the sample were pensioners (70.8%) and residents in Attica (70.5%) ( Table I) .
Concerning patients' clinical characteristics, 41.7% represent NYHA IV, 67.4% had decreased appetite, 77.8% had been vaccinated for flu and pneumococcus, 70.5% had dyspnoea at night, which awaked them, and 77.3% had oedema in lower limbs (Table II) .
In terms of other self-reported characteristics, 61.2% perceived that their family supports them, 69.8% has good relations with health professionals, 34.1% felt very confident to acknowledge deterioration concerning health, 82.9% reported a change in body image, 82.2% had limited their daily activities, 37.2% reported to have "very" limited social contact, and 42.7% reported experiencing financial worries (Table III) . Table IV presents the results related to fatigue that patients felt. It should be noted that at least 50% of participants scored 69 (median) in total fatigue, and 41(median) and 29 (median) in physical and mental fatigue, accordingly.
Furthermore, it is observed that 25% of the participants scored above 81 in total fatigue, and in terms of physical and mental fatigue, 25% of participants scored above 47 and above 36, accordingly.
These values indicate moderate to high effects of HF on patients' fatigue. Table V presents results regarding QoL. It is noted that at least 50% of the patients scored above 66 (median) in total QoL, and scored above 32.5 and above 13 in physical and mental state, respectively. Furthermore, as far as total score is concerned, it is observed that 25% of the participants scored above 78. In terms of physical and mental state, 25% of HF patients scored above 36 and above 18, accordingly.
These values indicate moderate to high effects of HF on QoL. Total fatigue score was statistically significantly associated with NYHA stage (p = 0.001), confidence to acknowledge health deteriorations (p = 0.004), decrease in appetite (p = 0.001), dyspnoea at night (p = 0.001), oedema in lower limbs (p = 0.023), relation with health professionals (p=0.031), and whether patients had limited daily activities (p = 0.002), had limited social contacts (p = 0.014), and encountered financial worries (p = 0.003). Specifically, higher levels of total fatigue were seen in patients with NYHA IV compared to those with lower NYHA (median: 78 vs. 65), those who had little or no confidence to acknowledge health deteriorations (median: 77 vs. 66 and 65 accordingly), those whose appetite was decreased (median: 75), who had oedema ain lower limbs (median: 70.5), who had good relations with health professionals (median: 77), who had limited daily activities (median: 70.5), who had limited social contact (median: 70.5), and those who had financial worries (median: 68).
Factors associated with fatigue
Physical fatigue was statistically significantly associated with NYHA (p = 0.001), decrease in appetite (p = 0.001), dyspnoea at nights (p = 0.001), oedema in lower limbs (p = 0.001), relations with health professionals (p = 0.032), and whether patients had limited daily activities (p = 0.001), had limited social contacts (p = 0.003), and encountered financial worries (p = 0.001). Specifically, higher levels of physical fatigue were seen in patients with NYHA IV, those having a decrease in appetite, dyspnoea at night, oedema in lower limbs, good relations with health professionals, and those who had limited daily activities and social contacts and had financial worries.
Mental fatigue was statistically significantly associated with age (p = 0.003), educational level (p = 0.019), confidence to acknowledge health deteriorations (p = 0.004), decrease in appetite (p = 0.001), dyspnoea at night (p = 0.001), and whether patients had limited daily activities (p = 0.018) and social contact (p = 0.023) or had financial worries (p = 0.031). More in detail, patients > 70 years old experienced higher levels of mental fatigue than those < 70 years old (median: 30 vs. 20 years) and those with primary education compared to those with secondary and higher education (median: 30.5 vs. 24.5 and 21, accordingly). Also, higher levels of mental fatigue were seen in patients reporting little or no confidence to acknowledge health deterioration, those who had a decrease in appetite, those who had dyspnoea at night, those who had limited daily activities and social contact, and those who had financial worries. Table VII represents the correlation between fatigue and QoL. Statistically significant positive linear association was observed between fatigue and QoL, which means that as fatigue increases QoL also increases. The more fatigued the patient is, the worse his/her QoL is.
Correlation between fatigue and QoL
Discussion
The results of the present study illustrate moderate to high levels of fatigue on HF. According to the literature, levels of fatigue vary from mild to severe based on the sample studied (hospitalised are more symptomatic than stable HF outpatients). Fatigue is a cyclic procedure with unpleasant consequences, which in turn exaggerate this symptom, leading to social isolation [7, [10] [11] [12] .
The results also revealed that total fatigue was associated with NYHA class, confidence to acknowledge health deterioration, decrease in appetite, dyspnoea at night, oedema in lower limbs, limited daily activities and social contact, and the patient's relationship with health professionals. All these variables associated with fatigue are confirmed by the literature. Relevant studies showed that the higher the NYHA class, the higher the level of fatigue, and that depressed patients experience greater fatigue [7, [10] [11] [12] 15] . Furthermore, fatigue has a devastating effect on the patient's ability to manage daily activities or adhere to treatment [21, 22] . Additionally, fatigue is associated with mild to moderate anaemia (10-60%) [7] , uncertainty [10] , and sleep problems [23] . The finding that 61.2% of participants declared receiving support from their family is encouraging because support may improve self-management and ultimately improve both fatigue and QoL. Adherence to medical treatment is 1.74 times higher in patients from cohesive families and 1.53 times lower in patients from families in conflict [24] . Family members, especially spouses, are the first to notice new symptoms and generally provide a context of support in several aspects such as dietary and daily weighing [25] . Furthermore, they share the patients' cultural background, thus having appreciation of their deeper needs and perceptions. However, is essential to evaluate quality of support because sometimes family members overstep boundaries, offer unwanted help, or make patients feel less confident [26] .
Also worthy of attention is the finding that 69.8% of participants reported having very good relations with health professionals. HF patients are elderly, usually live alone, have physical or cognitive impairment or several comorbidities, and frequently receive revised self-care instructions after visiting an outpatient clinic. Therefore, building a strong collaborative bond with health professionals might be a key element to improve clinical outcomes and QoL [21] .
Perhaps of greater concern is that more fatigue was experienced by participants who did not feel confident to acknowledge health deteriorations. This finding may reflect to some extent the gaps in self-management. The alternative suggestion is that HF symptoms, such as cognitive impairment and fatigue, could hinder patients' ability to acquire knowledge in terms of symptom escalation. Kessing et al. [27] demonstrated that fatigue was associated with poor self-management in 545 HF outpatients (75% men, average age: 66.2 years). Carlson et al. [28] also showed poor knowledge of the importance of signs and symptoms in 139 HF patients. According to Moser et al. [29] , failure to recognise or to respond to worsening symptoms that precede an exacerbation is a common reason for HF preventable readmissions. Patel et al. [30] showed that 50% of 88 HF patients who sought emergency care had not realised the deterioration of their status, thus delaying seeking treatment. Similarly, Riegel et al. [31] indicated that patients often confuse their HF symptoms for those of other co-morbidities and they rarely link their worsening symptoms to HF. Outpatient HF clinics, which easily provide access to information, counselling, and support should also make efforts to improve symptom interpretation and immediate response in worsening HF.
Patients with primary education experienced mental fatigue. Low education level is associat-ed with failure to understand educational materials, appointment papers or medication labels, and comprehend oral communication provided by health professionals [32] . The complexity of care places this vulnerable group of HF patients at considerable risk for adverse outcomes including high rates of hospitalisation, increased mortality, and worse QoL [32, 33] . Nurse-delivered interventions, involving structured telephone surveillance, support, and reinforcement of treatment adherence including daily weighing, and salt and fluid restriction might be possible contributors to reducing levels of fatigue among HF patients of low education [34] .
In the present study it was also found that participants who encountered financial worries experienced greater fatigue. HF negatively influences financial status due to loss of job or increased medical expenses. Low income is also related to high hospitalisation rates in HF patients [35] .
In terms of QoL, results showed moderate to high effects of HF. According to Heo et al. [21] , there are three main components in the QoL of HF patients: feeling happy in daily life, having fulfilling relationships with their loved ones, and having the ability to perform physical and social activities. All these dimensions are closely related to symptoms such as fatigue. A relevant study in Greece showed moderate effects of HF on QoL among 300 hospitalised HF patients (90% aged > 60 years) [36] . Also in the Greek population, Aggelopoulou et al. [37] showed poor QoL in 231 hospitalised HF patients (average MLHFQ score: 65.4 ±20.6).
Finally, results revealed that as the patients' fatigue increases, so the OoL decreases. Arueira et al. [38] showed a triad of symptoms that restrict patients' daily life and impact their QoL. This triad includes fatigue, shortness of breath, and bilateral lower-limb oedema and is found in more than 50% of patients, reaching 80% in some populations. The same researchers also showed fatigue in 57% followed by shortness of breath (23%). They also suggested that poor QoL along with fatigue and shortness of breath (in the absence of other conditions that may be responsible for these symptoms) may have a predictive value for HF clinical diagnosis.
The ideal proposal is to implement educational programs led by a multidisciplinary team in outpatient clinics, providing for each patient an accurate diagnosis, the appropriate evidence-based therapy and education, as well as symptom monitoring, including fatigue, with the ultimate goal of improving QoL. However, this model is unavailable in most clinical settings and practices [26, 39] .
Wang et al. [40] applied an educational care program lasting 12 weeks in 92 HF patients who were divided into an intervention group (n = 47) and a control group (n = 45). In both groups, fatigue and QoL were evaluated at the beginning of the program and after 4, 8, and 12 weeks. Results showed that the intervention group had a decrease in fatigue and an improvement of QoL, whereas no significant changes were observed in the control group. Similarly, an exercise program significantly improves fatigue and QoL from baseline to 12 weeks later [41] .
Several limitations of our study must be acknowledged. First, convenience sampling is one of the limitations; this method is not representative of the whole population with HF living in Greece, thus limiting the generalisability of results.
Other limitations are related to the study design, which was cross-sectional and not longitudinal, thus not permitting investigation for a causal relation between fatigue and QoL. Furthermore, there was no other measurement that would display changes in fatigue over time. It would be interesting to know whether persistence of fatigue and changes in fatigue over time are also more important for QoL. Additionally, there was no control group suffering from fatigue without HF. It would be also interesting to explore differences in fatigue and QoL among outpatients and hospitalised patients.
The strengths of the study include the use of a widespread instrument, the "Minnesota Living With Heart Failure" questionnaire, which would allow comparisons among HF populations around the world.
In conclusion, high levels of total fatigue were seen in patients: with NYHA IV, who were poorly or not at all confident to acknowledge health deterioration, who had a decrease in appetite, dyspnoea at night, and oedema in lower limbs, who had good relations with health professionals, who had limited daily activities and social contact, who had financial worries. High levels of physical fatigue were seen in patients: with NYHA IV, with decrease in appetite, dyspnoea at night and lower limb oedema, who had limited daily activities and social contact, who had good relations with health professionals, who had financial worries. High levels of mental fatigue were seen in patients: > 70 years old, with primary education, who were poorly or not at all confident to acknowledge health deterioration, who had a decrease in appetite and dyspnoea at night, who had limited daily activities and social contact, who had financial worries.
Additionally, the results showed moderate to high effect of HF on fatigue and on QoL. The more fatigue the patients felt, the worse their QoL.
The subjective and multi-dimensional nature of fatigue highlights the need for systematic screening. From a clinical point of view, knowledge about factors associated with fatigue is important when
